Objective. To develop an exploratory taxonomy of Accountable Care Organizations (ACOs) to describe and understand early ACO development and to provide a basis for technical assistance and future evaluation of performance. Data Sources/Study Setting. Data from the National Survey of Accountable Care Organizations, fielded between October 2012 and May 2013, of 173 Medicare, Medicaid, and commercial payer ACOs. Study Design. Drawing on resource dependence and institutional theory, we develop measures of eight attributes of ACOs such as size, scope of services offered, and the use of performance accountability mechanisms. Data are analyzed using a two-step cluster analysis approach that accounts for both continuous and categorical data. Principal Findings. We identified a reliable and internally valid three-cluster solution: larger, integrated systems that offer a broad scope of services and frequently include one or more postacute facilities; smaller, physician-led practices, centered in primary care, and that possess a relatively high degree of physician performance management; and moderately sized, joint hospital-physician and coalition-led groups that offer a moderately broad scope of services with some involvement of postacute facilities. Conclusions. ACOs can be characterized into three distinct clusters. The taxonomy provides a framework for assessing performance, for targeting technical assistance, and for diagnosing potential antitrust violations. Key Words. Accountable care organizations, Medicare, health care reform, incentives in health care, health policy, delivery of health care
. ACOs are entities that take responsibility for both the cost and quality of care for a defined population of patients. Although there are a variety of different payment arrangements, the key idea is that the ACO has financial incentives to improve quality based on predefined criteria and keep overall costs within a target budget.
But given the historical difficulty of bringing together hospitals, physicians, and other delivery organizations to provide integrated care, the ACO concept has met with skepticism (Burns and Pauly 2012; Mathews 2012; Christensen, Flier, and Vijayaraghavan 2013 ). Yet today, there are an estimated over 600 ACOs, both federal and private, with diverse organizational attributes Lewis et al. 2014; Muhlestein, Crowshaw, and Pena 2014) . With so much activity under way and so little known about the ACO model , there is a great need to understand these new organizations; identify some of the characteristics that may be associated with their success or failure; help target needs for technical assistance and support; and measure their progress in achieving performance goals Kroch et al. 2012; Larson et al. 2012) . With these objectives in mind, we develop a conceptually based exploratory taxonomy of ACOs that policy makers, practitioners, and researchers can use to achieve the above objectives.
THE SURVEY
To construct our taxonomy, we use data from the first National Survey of ACOs, fielded between October of 2012 and May of 2013, which has been previously described ). The survey sample included (1) ACOs participating in Medicare ACO programs; (2) ACOs participating in state Medicaid ACO programs; and (3) ACOs formed in partnership with commercial payers. ACOs in each of the three categories were identified through various sources, primarily from publicly available announcements, articles, and press releases. Of the 292 potentially eligible organizations, 30 failed to meet the screening criteria defined above, 42 did not complete the screening questions, and 47 were eligible but did not complete the survey. This resulted in 173 ACOs potentially available for analysis yielding a response rate of 70 percent (American Association for Public Opinion Research 2011). This analysis is based on 162 ACOs with complete data on all relevant variables.
The survey was primarily web-based (three respondents completed by phone) and was completed by the person most knowledgeable about the ACO-typically the president, chief executive officer, chief medical officer, or chief administrative officer.
DEVELOPING THE TAXONOMY
The taxonomy is grounded in two well-developed theories of organizationsresource dependence theory (Aldrich and Pfeffer 1976; Pfeffer and Salancik 1978) and institutional theory (Meyer and Rowan 1977; DiMaggio and Powell 1983; Scott et al. 2000; and Davis and Cobb 2010) . Resource dependence theory emphasizes the organization's desire to minimize uncertainty and dependence. Institutional theory emphasizes that organizations are embedded within larger societal norms and cultures that over time reflect "appropriate" or desired behavior (Selznick 1957) . Given the sea-change created by the ACA, ACOs will need to obtain resources required by new models of care and to respond to new quality, cost, patient experience and related measures, standards, and expectations. As a result, we developed measures that reflect these resource and institutional considerations.
The eight specific measures included the ACO's size, number of different types of participating provider organizations within the ACO (including nursing or postacute care facilities), the scope of services offered, whether the ACO belongs to an integrated delivery system (IDS), the percent of primary care clinicians, their institutional leadership model, the performance management system used for accountability, and the ACO's prior experience with payment models other than fee-for-service. The survey questions used for each measure are shown in Table 1 .
Larger organizations are often relatively less dependent on the environment as a result of economies of scale, having greater resources to invest in electronic health records, chronic disease care managers, and related service innovations (Banaszak-Holl, Zinn, and Mor 1996; Casalino et al. 2003; Robinson et al. 2009; Jha et al. 2010; Rittenhouse et al. 2011; ACOs involving a greater number of health care organizations may also minimize dependence on the environment, and larger networks have been associated with greater chances for survival (Baum and Oliver 1996) and overall effectiveness (Provan and Milward 1995) . One point was assigned for the presence of each of the five provider types: hospitals, medical groups, specialist groups, nursing facilities, or federally qualified health centers that participated in the ACO (1-5).
Having a broad scope of services may be part of a differentiation strategy enabling an ACO to attract more patients and better meet patient needs (Bazzoli et al. 1999; Dubbs et al. 2004) . Each ACO was assigned a point for each of 15 services for which the respondent answered that the service was offered "Within the ACO" or "Contracted outside."
An IDS is an entity that oversees a set of organizations that provide a continuum of care to a defined population and are willing to be held clinically and fiscally accountable for the outcomes and health status of the population served (Shortell et al. 1996) . These ACOs may have more experience in managing highly complex patients with multiple chronic illnesses, establishing linkages with community agencies, and transferring clinical data electronically across settings (Weeks et al. 2010) . Survey respondents were asked directly whether they belong to an IDS.
Normative pressures have been created for ACOs to emphasize primary care to be seen as "legitimate" or credible (Arndt and Bigelow 2000) in efforts to reduce hospital readmissions and emergency department visits (Davis, Schoenbaum, and Audet 2005; Bodenheimer 2008 ). For example, the National Committee for Quality Assurance has developed accrediting criteria for patient-centered medical homes and most recently for ACOs as well. We measured the percentage of primary care clinician FTEs affiliated with the ACO by dividing the number of affiliated primary care FTEs by total number of affiliated primary and specialty care FTEs.
Little is known about which institutional leadership model might be best suited to successful ACO development and performance, but there is wide agreement on its importance (Crosson and Tollen 2010; Kocher and Sahni 2010; Goldsmith 2011; Burns and Pauly 2012; Colla et al. 2014 ). We measured institutional leadership by whether the ACO was physician-led, jointly-led (between physicians and hospitals), or some other arrangement.
Given the emphasis on holding ACOs accountable, the mechanisms they use to hold their individual physicians accountable is important to assess.
Questions were asked about individual physician performance feedback measures on quality, cost, active management through one-on-one review and feedback, individual financial incentives, and nonfinancial awards of recognition. The ACO was assigned one point for each of the five strategies used.
Finally, an ACO's ability to assess and manage patient care risk under the new payment models that reward value over volume will likely be an important determinant of its success. Even large medical groups may lack the necessary capabilities if they lack risk contracting experience (Mechanic and Zinner 2012) . Prior experience with new payment models might provide the ACO with greater knowledge and skills to achieve their cost and quality targets. Respondents were asked whether they had prior experience participating in bundled or episode-based payments, pay-for-performance, and related arrangements. One point was assigned for every payment reform effort for which the respondent replied that the "ACO" or "ACO Provider Group" participated (0-6).
METHODS
The primary analytic steps in taxonomical work have been identified in prior work (Alexander, Anderson, and Lewis 1985; Ketchen and Shook 1996; Bazzoli et al. 1999 ) and consist of the following three stages:
1. Cluster analysis to formulate groupings based on several ACO characteristics that are similar among grouped observations; 2. Pairwise comparisons to determine which characteristics are similar or dissimilar across clusters; 3. Discriminant analysis to validate the cluster solutions, using discriminant functions to determine rates of correct classifications.
The two-step cluster analysis approach was used to account for both continuous and categorical variables in a single analysis (Chiu et al. 2001 ). The first stage of the algorithm is similar to the k-means algorithm, the results of which are used in the second stage to form homogeneous clusters. The continuous variables, size as measured by the total number of FTE clinicians and percent of FTE clinicians who were primary care, were standardized for the analysis. We repeated the two-step procedure on random split halves of the sample to assess the reliability of the cluster solutions.
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In the final stage, discriminant analysis was used to internally validate the cluster solutions. Discriminant functions use the eight ACO attributes as independent variables, similar to a regression equation, to distinguish between the groups or clusters. The functions maximize the distance between the means of the dependent variable clusters to increase the discriminatory power between groups (May 1982) . We compare the cluster classification through the discriminant analysis with the original cluster assignments.
PASW version 17.0 (IBM Corp, Somers, NY, USA) was used for two-step cluster analysis. We used STATA version 12.0 (StataCorp, College Station, TX, USA) for all other statistical analyses.
RESULTS
Exploring both the automatic clustering algorithm and fixing the cluster solutions to recognize potential limitations of the two-step approach (Bacher, Wenzig, and Vogler 2004) resulted in three significant statistically different clusters of ACOs as shown in Table 2 . In order of predictor importance, the relative contribution of the eight attributes to the cluster solution from greatest to least These large ACOs have a mean of 566 FTE physicians and offer a very broad scope of services (mean = 11, out of 15 possible). They are more likely to involve postacute facilities (29.2 percent include a nursing facility) and have a relatively low percent of primary care clinicians (mean = 42.5 percent). These ACOs have the most experience with payment reform but are relatively lower on their use of performance management/accountability mechanisms (mean = 2.4, out of 5 possible). We label them "larger, integrated delivery system" ACOs, due to their size and capacity. The second cluster, representing 34 percent of respondents (N = 55), is characterized by smaller size (mean = 181 FTE), being primarily physicianled (mean = 90.9 percent), and offering a relatively narrow scope of services within the organizations that are formally part of the ACO (mean = 4.6, out of possible 15). These ACOs are typically not associated with an IDS, include fewer types of organizations (mean = 1.4, out of 5 possible), and fewer report involving any nursing facility (3.6 percent). These organizations have little prior experience with payment reform (mean = 2.3, out of 5 possible), have a relatively high percentage of primary care clinicians (mean = 68.8 percent), and have a relatively high degree of performance management/accountability in place (mean = 3.1, out of 5 possible). We label these "smaller, physicianled" ACOs.
The third, representing 28.1 percent of the respondents (N = 42) are of moderate size, with a mean of 351 FTE physicians. These ACOs offer a moderately broad scope of services, including a mean 10.1 of 15 possible services. They tend to be hospital-led, coalition-led, state/region/county-led, or some other arrangement (40.5 percent), are somewhat likely to be part of an IDS (58.5 percent), and include some postacute facilities (28.6 percent include a nursing facility). On average, primary care clinicians make up 59 percent of the clinician workforce in these ACOs. They have some experience with payment reform (mean = 3.7, of five possible reform programs) but score relatively low on performance management/accountability (mean = 1.8, of five possible). We label these "hybrid ACOs." Figure 1a and b provide information on the specific items of accountability mechanisms and payment reform efforts, respectively. In terms of physician performance accountability mechanisms, it appears that physician-led ACOs report and share individual measures on quality and cost, and use individual incentives and one-on-one feedback more than the other two types. With regard to prior experience with different payment models, both hybrid led and IDS ACOs have more experience than physician-led ACOs with regard to patientcentered medical homes, pay-for-performance, public reporting on quality, and exposure to other risk-bearing contracts. The pairwise comparisons (data not shown) suggested a clear distinction between the physician-led ACOs and the hybrid ACOs and between the IDS ACOs and physician-led ACOs; the difference between the IDS ACOs and the hybrid ACO clusters is more nuanced. This is true specifically with regard to the breadth of participation and scope of services provided as well as payment reform experience.
Based on the discriminant analysis, 93.8 percent of the IDS ACOs, 87.3 percent of the physician-led ACOs, and 76.2 percent of the hybrid ACOs were determined to be correctly classified through the cluster analysis. Overall, 87.0 percent of all ACOs were classified into the same groups in which they were originally assigned through the cluster approach. This provides relatively strong support for the resulting taxonomy. A visual representation of the three clusters based on their discriminant scores is presented in Figure 2 .
Preliminary tests of predictive validity indicated that the large IDS ACOs were more likely to take on two-sided risk and had higher care management capability, quality improvement capability, and electronic health record capability than the smaller physician-led and the hybrid ACOs (data not shown). There were small differences between the latter two types.
LIMITATIONS
The taxonomy developed based on data from the first wave of the National Survey of ACOs is exploratory. It is based on only 162 of the earliest ACOs for which complete data were available. Thus, it is important that future research attempt to replicate the current taxonomy as additional ACOs are formed and as current ACOs continue to evolve. The data were generated by the ACO respondent that we felt was the most knowledgeable about the ACOs operations and activities. This individual may not have been equally knowledgeable about each question, so some degree of measurement error exists. Also, while the responding ACOs were very similar to the nonresponding universe of Medicare ACOs on key variables, we know less about the representativeness of the ACOs that have Medicaid or commercial contracts. While the high 70 percent response rate guards against the possibility that inclusion of the nonrespondents would result in a substantially different taxonomic clustering of ACO types, it cannot be ruled out.
DISCUSSION AND IMPLICATIONS
This exploratory taxonomy suggests that given the conceptual grounding and measures used, ACOs can be grouped into three distinct clusters based on eight attributes involving size, breadth of provider group participation, scope of services provided, IDS participation, percent primary care physicians, institutional leadership model, performance management accountability, and prior payment reform experience. These attributes reflect the potential ability of ACOs to deal with the uncertainty and complexity associated with implementation of the ACA; to address new regulations and performance standards; and to be seen as legitimate or credible to payers and patients. The emergence of the three distinct types makes it potentially easier to assess performance with regard to quality, cost, and population health; to provide more targeted technical assistance and learning opportunities; to address potential antitrust issues; and to help both payers and current delivery organizations in deciding whether to enter into an ACO arrangement. With regard to assessing performance, the taxonomy provides parsimony in analysis by not having to include eight separate variables or measures of ACO characteristics. It may also help to reveal where each type may be vulnerable and therefore where technical assistance might be best targeted. For example, the smaller physician-led ACOs may need to offer a broader scope of services and build out their network of partnerships; the large IDS ACOs' exposure to potential antitrust activities may prove problematic if they cannot meet cost and quality performance targets; and the hybrid ACOs may need help in increasing their performance management oversight and accountability. But it is important to note that while there are clear differences in size, scope of services offered, institutional leadership models, and related attributes, the taxonomy should not be viewed as hierarchical or sequential or, necessarily, as stages in development. Whether ACOs "pass through" or migrate from one cluster category to another over time is an empirical question that can only be addressed with longitudinal data that examine the cluster types using the triple aim cost, quality, and population health performance metrics. Each type of ACO may develop strategies that work, though successful strategies may differ across clusters, consistent with the underlying organizational and structural differences reflected in the taxonomy.
With regard to the antitrust issue, the taxonomy may be of assistance to the Federal Trade Commission and Department of Justice particularly with regard to the large IDS ACOs, which may be a primary target in terms of their potential ability to raise prices due to their negotiating leverage. Most of the current antitrust concern involves larger IDS hospital/health system mergers and consolidations (Haas-Wilson and Garmon 2011). Smaller physician-led ACOs may pose less of a threat because they typically are less able to exert the same negotiating leverage with insurers relative to the large hospital/health systems. Thus, the emergence and evolution of different types of ACO arrangements raises the question of how best to balance the potential gains of consolidations that result in more coordinated less fragmented care while mitigating the potential for raising prices through increased market power (Leibenluft 2011; Scheffler, Shortell, and Wilensky 2012) .
The taxonomy may also help payers identify future ACO participants by comparing the characteristics of likely new prospects with those of the three clusters (Table 2) . It also provides a potential diagnostic tool for provider organizations considering ACO formation by assessing how their attributes match those of the three clusters with regard to potential strengths and weaknesses for meeting the challenges involved.
CONCLUSION
As has been true in studying the survival of hospitals over many decades (Ruef and Scott 1998; Scott et al. 2000) , those ACOs that succeed will likely be those who can best adapt to new sources of resources and achieve legitimacy and credibility in meeting new performance standards, norms, regulations, and expectations as reflected in the eight attributes. Additional research is needed to validate and assess the stability of this baseline exploratory taxonomy as additional provider organizations become ACOs and as current ACOs evolve. Also, consideration should be given to including additional variables that might improve the taxonomy beyond those currently considered. Finally, to further its usefulness for policy and practice, the taxonomy needs to be linked to cost, quality, and population health metrics to see whether some types are more successful than others, on which dimensions of performance, and the degree of heterogeneity in performance that may exist within each type.
